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Indian Standard 

SPECIFICATION FOR 
ZINC OXIDE ELASTIC SELF-ADHESIVE 

BANDAGE 

(First Revision ) 

0. FOREWORD 

0.1 This Indian Standard (First Revision) was adopted by the Indian 
Standards Institution on 19 March 1986, after the draft finalized by 
the Surgical Dressings Sectional Con»mittee had been approved by the 
Consumer Products Division Council. 

0.2 This standard was first published in 1968. The present revision 
has been necessitated as a result of experience gained through its 
implementation by the industry as well as consumers. The main 
changes in the revised standard are in dimensions, performance tests 
like adhesion to metals, stretchability and other requirements. It is | 
hoped that these changes will help in effective implementation of the 
standard. 

0.3 Zinc oxide elastic self adhesive bandage consists of a plain woven 
elastic cloth spread evenly on one side with a self-adhesive mass 
containing zinc oxide. This bandage adheres closely to skin at body 
temperature and does not require warming before application. 

0.4 It is used to give light support and compression in case of fractured 
ribs or clavicles, in sprained joints, varicose veins and leg ulcers. It is 
also used to secure dressings and appliances. 

0.5 This edition 2.2 incorporates Amendment No. 1 (October 1987) and 
Amendment No. 2 (May 1993). Side bar indicates modification of the 
text as the result of incorporation of the amendments. 

0.6 For the purpose of deciding whether a particular requirement of 
this standard is complied with, the final value, observed or calculated, 
expressing the result of a test or analysis, shall be rounded off in 
accordance with IS : 2-1960*. The number of significant places 
retained in the rounded off value should be the same as that of the 
specified value in this standard. 



*Rules for rounding ott numerical values ( revised). 
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1. SCOPE 

1.1 This standard covers requirements pertaining to material, 
construction and performance of zinc oxide elastic self adhesive 
bandage. 

2. MATERIALS 
2.1 Basic Cloth 

2.1.1 Basic cloth shall be plain woven cotton cloth. The weft threads 
can be soft-spun cotton or rayon or combination of cotton and rayon. It 
shall be reasonably free from spinning, weaving and processing | 
defects. The cloth shall be bleached white or tinted flesh with a 
suitable dye. The edges of the bandage may be indicated as fast edges. 

2.1.2 The cloth shall be woven two threads right twist (Z) and two 
threads reverse twist (S) along the warp. It shall conform to 
particulars given in Table 1 . 



TABLE 1 MANUFACTURING PARTICULARS OP BASIC CLOTH 


UNIVI kSAl COUNI* 

(CorroN CoDNTf) o\ 
Yarn (Aim»rox) 


Fnds Pf r 
dm 


Picks Pi r 
dm 


Minimum No Wr ighf 
01 Turns pi r j^/m^ 
cm 


Warp Weft 


Warp Weft 


di tox X ^ 70 tex X 2 
(or Z(is/Z) (or 8s/2) 


174 


80 


18 - 140 



TOl I RANC \ 



^ 5 petiont ^ 5 percent 
2 5 percent 2 5 percent 



f b percent 
- 2 5 percent 



MuHonoF 

I LSI 



7 1 of IS l%3 7 2oflS 1963 IS 832 I98r)§ Appendix A I 
1981t I98U 



*Universal count In tex = the number of giams per kilometres 

t( otton yarn count - the number of 840 yd hanks/lb 

t Method for determination of threads per unit length in woven fabrics ( snond 
revision ) 

^Methods for determination of twist In yarn ( first revision ) 



2.2 Self-adhesive Material — It shall be adhesive mass containing 
/inc oxide and free from toxic material and material known to be 
injurious to cloth. 
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3. DIMENSIONS 

3.1 The stretched bandage shall be either of the following sizes: 

Width Length 

(stretched) 
cm m 

6 
8 



10 
15 



4 6 



The stretched length shall not be less than 95 percent of the stated 
length when tested by the stretchability test as specified in British 
Pharmacopeia 1980. Width shall not be less than 95 percent of the 
stated width. 

4. MANUFACTURE 

4.1 The adhesive mass shall be spread evenly and uniformly over the 
bandage and shall not be less than 120 gm/m^ when tested according 
to method given in Appendix A and calculated from unstretched width 
and fully-stretched length. 

4.2 Zinc oxide content shall be not less than 10 percent, calculated as 
zinc oxide, when determined according to method given in Appendix B, 

5. PERFORMANCE 

5.1 Stretchability and Recovery 

5.1.1 Stretchability — The stretchability of the bandage shall not be 
less than 65 percent when tested as described in Appendix C. 

5.1.2 Recovery — The length of the test specimen of the stretched 
bandage after release shall not be more than four -fifths of the 
stretched length when determined as described in Appendix C. 

5.2 Adhesion Strength 

5.2.1 Adhesion to Metal — The adhesion strength of plaster to metal 
shall be minimum 40 g/cm and maximum 200 g/cm of width when 
tested by the method given in Appendix D. 

5.2.2 Adhesion to Self— The adhesion strength of plaster to itself shall 
be not more than 100 g/cm width when tested according to method 
given in Appendix D. 

No IE — This test would not bo applicable to bandages which were supplied with an 
interliner or a release paper. 
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6. TESTS 

6.1 Test for various requirements shall be conducted as prescribed in 
appropriate appendices and relevant clauses of this standard. 

6.2 Conditioning — Each roll selected for test shall be conditioned 
for a minimum period of 24 hours at 27 ± 2"C and 65 ± 5 percent 
releative humidity [see LS : 196 1966* ) prior to testing and testing 
shall be in the same atmosphere. When the tests cannot be carried out 
in the same atmosphere, then the testing shall be commenced within 2 
minutes of withdrawal of the specimens from the conditioning 
atmosphere. 

6.3 The three outer layers of each roll shall be discarded before taking 
specimens for test. 

6.4 All specimens shall be removed from the roll at an approximate 
speed of 30 cm/min. 

6.5 The adhesive surface shall not be permitted to come in contact with 
the fingers, or to be contaminated with dust, or to come in contact with 
foreign matter. 

7. PACKING 

7.1 The adhesive bandage shall be wound on a spool, wrapped in 
suitable paper and packed in suitable containers as agreed to between 
the purchaser and the manufacturer. 

8. SAMPLING 

8.1 Sampling and acceptance criteria for zinc oxide self adhesive 
bandage shall be as agreed to between the purchaser and the supplier. 
A recommended scheme for the same is given in Appendix E. 

9. MARKING 

9.1 Each container shall be legibly and indelibly marked with the 
following information: 

a) Manufacturer's name, trade-mark, and manufacturing licence 
number; 

b) Name of the bandage; 

c) Size of the bandage; 



*Atmospheiic conditions tor resting ( revised) 
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d) Date of manufacture and batch number, and 

e) If the cloth is dyed, the name of the colour should be stated on the 
label; and 

If the adhesive is made porous, it shall be stated on the label. 

9-1.1 Each container may also be marked with the ISI Certification 
Mark. 

Noih — The use of the ISI Certification Mark is governed by the piovlslons of the 
Indian Standards Institution (Certification Maiks) Act and the Rules and 
Regulations made thcieunder The ISI Mark on products (oveied by an Indian 
Standaid conveys the assurance that they have been produced to comply with the 
requirements of that standard under a well defined system of inspection, testing and 
quality contiol which is devised and supervised by ISI and operated by the pioducer 
ISI marked pioducts are also continuously checked by ISI for conformity to that 
standatd as a fuither safeguard Details of conditions under which a licence for the 
use of the ISI Certification Maik may be giantcM to manufactuieis or processors, 
may be obtained hom the Indian Standaids Institution 



APPENDIX A 

(CVduse 4. Land Table i) 

DETERMINATION OF WEIGHT OF CLOTH AND 
WEIGHT OF ADHESIVE MASS 

A 1. TEST SPECIMEN 

A-1.1 Cut about 10 g of the sample from the sample and weigh it 
accurately Take care to cut parallel to the warp and weft threads. 

A 2. PROCEDURE 

A-2.1 Measure the area of the specimen accurately and extract with 
chloroform in a Soxhlet extractor until the adhesive mass completely 
disintegrates. Take out the fabric, dry to remove residual chloroform 
and immerse in dilute acetic acid for 3 hours. Remove sample in a 
suitable vessel and wash 12 times with boiling water, using 1 000 ml 
for each washing. Pass wash water through 150 micron IS Sieve 
( see IS : 460 (Part 1)1985* ) to collect any loose fibres Dry the residue | 
to constant weight at 100 ± 2°C and correct the weight for moisture 
regain. 



'Specification for test sieves Part I Wire cloth test sieves ( third revision ) \ 

7 



IS : 4739 1986 

A-2.2 Calculate the weight of fabric in g/m'^. Calculate weight of the 
adhesive mass in g/m^ by subtracting the weight of the fabric from the 
weight of sample originally taken as given below: 

Weight of adhesive mass = — ^-^ g/m'^ 

where 

W = weight in grams of the sample taken, 

w = weight in grams of the residual fabric corrected by 
moisture regain, and 

A = area in square metre of the sample taken. 
Correction for moisture regain = 8.33 percent. 

APPENDIX B 

( Clause 4.2 ) 

METHOD FOR DETERMINATION OF ZINC OXIDE 

CONTENT 

B 1. REAGENTS 

B-1.1 Nitric Acid — ( see IS : 264 1976*). 

B-1.2 Dilute Ammonium Hydroxide — approximately 6N. 

B-1.3 pH 10 Buffer — Dissolve 68 g of anmionium chloride in 200 ml 
of water, add 570 ml of concentrated ammonia, and dilute to one litre. 

B-1.4 Eriochromo Black T Indicator — Dissolve 0.5 g of the dye 

and 5 g of hydroxylamine hydrochloride in 100 ml of alcohol. 

B-1.5 Standard EDTA Solution — Dry ethylenediamine 
tetraacetate dihydrate disodium salt (EDTA) at SO^C and a relative 
humidity of 50 percent (25''C) for a period of 2 to 3 days to give a product 
approaching 100 percent in assay. Dissolve about 5 g of EDTA in 500 to 
800 ml of water in a 1 t)00 ml volumetric flask. When solution is 
complete, dilute to the mark and mix thoroughly. Transfer the solution 
to a polyethylene bottle. This solution is approximately 0.01 M. 



"Speclfkation for nitric acid ( spcond icvision) 
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Standardize this solution with standard calcium chloride solution. 
Calculate the exact strength of EDTA solution and adjust the strength 
of the concentrated EDTA solution to exactly 0.01 M. Carry out the 
operations as in B-1.5.1 and B-1.5.2. 

B- 1.5.1 Using GBHA — Transfer 25 ml of the standard calcium 
solution to a 250-ml Orlonmeyer flask. Add about 25 ml of water. Add 
by means of graduated pipettes, 4 ml of 2N sodium hydroxide solution. 
15 ml of ethanol and 1 ml of GBHA indicator solution. Stand for about 
2 minutes. Titrate with EDTA until colour turns from red to pure 
yellow. 

B-1.5.2 Prepare colour comparison blanks in all the above cases by 
successively transferring to 250 ml conical flask approximately the 
same amount of water, the reagents, the indicator and sufficient EDTA 
to produce an unchanging colour. 

B 2. PROCEDURE 

B-2.1 Cut from the sample under test, two specimens weighing one 
gram each taking as much care as possible to cut parallel to the warp 
and weft threads. Take one specimen and find the weight of adhesive 
mass as in Appendix A. Heat the second specimen with 10 ml of nitric 
acid in a round bottom flask until the plaster disintegrates. Boil it for 
10 to 15 minutes on a low flame. Cool and dilute with 10 to 15 ml of 
water. Neutralize using dilute ammonia solution. Add 20 ml of pH 10 
bufl^er and two drops of eriochrome black T indicator to obtain a clear 
visible red colouration in the solution. Titrate it with EDTA solution 
until the colour changes from red to blue. 

B 3. CALCULATION 

B-3.1 Zinc oxide (as ZnO), percent by weight = 0.081 38 x ^ 



where 



V = volume in ml of 0.01 M EDTA solution used for titration, 
and 

W = weight in grams of the adhesive mass. 
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APPENDIX C 

( Clauses 5.1.1 and 5.1.2) 

METHOD FOR DETERMINATION OF STRETCHABILITY 

AND RECOVERY 

CI. PREPARATION OF TEST SPECIMEN 

C-1.1 Cut three test strips of a length of 30 cm from the bandage. 
Mark two parallel lines across the piece at a distance of 20 cm from 
each other, starting at a distance of 5 cm from one end. 

C 2. PROCEDURE 

C-2.1 Stretchability — Fix one end of the material in a fixed grip and 
other in a movable grip in such a way that the gauge marks are visible 
between the grips and the material can stretch longitudinally (crepe 
yarn way). Suspend a load of 1 kg/cm width on the movable grip 
(weight of movable grip shall be taken into account) for a period of one 
minute and determine the stretched length between the marks. 
Express the increase in length as percentage of the unstretched length 
of the sample. 

C-2.2 Recovery — Keep the fabric under tension of 1 kgf/cm width for 
one minute as given in C-2.1. Remove the fabric from grips and lay on 
a smooth flat surface without any tension. After five minutes, measure 
the distance between the two marks. 



APPENDIX D 

( Clauses 5.2.1 and 5.2.2 ) 

ME1 HOD FOR DETERMINATION OF ADHESION STRENGTH 

DO. OUTLINE OF THE METHOD 

D-0.1 Adhesion strength is determined by finding the force required to 
peel a strip of tape from a standard test panel at a specified angle and 
speed. 

D 1. NUMBER OF TESTS 

D-1.1 Carry out the determination on five test specimens taken from 
the same roll. 

10 
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D 2. APPARATUS 



D-2.1 Tensile Testing Machine — A pendulum or spring balance 
type tensile testing machine, with a uniform rate of travel of 
30 cm/min of the moving head or carriage, and a scale graduated to 
0.05 kg or less. 

D-2.2 Stainless Steel Plates ~ Rectangular 10 x 30 cm polished 
stainless steel plates. 

D-2.2. 1 The stainless steel plates shall have a standard abrasive satin 
finish (180 grit) with the direction of gritting lying parallel to the 
longer side of the plate. 

D-2.2. 2 The stainless steel plates shall also be marked boldly or etched 
at intervals of 2 cm along both the longitudinal edges. 

D-2.3 Roller — A steel roller of minimum 80 mm diameter and 
45 ± 1 mm in width covered with rubber approximately 6 mm thick 
having a hardness of 80 ± 5 IRHD. The weight of the roller which 
applies pressure to the specimen shall be 2.05 ± 0.05 kg. It shall be so 
constructed that the weight of the handle is not added to the weight of 
the roller during use ( see Fig. 1 ). 





Fig. 1 Roller 

D 3. PREPARATION OF TEST SPECIMEN 

D-3.1 Condition the rolls as specified in 6.2 and take all precautions as 
specified in 6.3 to 6.5 for taking the test specimen. Test specimen shall 
be 0.5 to 3 cm in width and not less than 50 cm in length. If the width 



I 
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of the tape is greater than 3 cm, then reduce it to 3 cm by cutting with 
a sharp blade. 

D 4. PROCEDURE 

D-4.1 Clean thoroughly the surface of the stainless steel plate with 
redistilled toluene using a clean piece of untreated tissue paper or 
cotton wool for each cleaning. When all the solvent has evaporated, 
wipe the surface with a piece of clean dry tissue paper or cotton wool 
while taking precautions not to touch the steel plate with the fingers. 
Apply at least 25 cm of the test specimen without stretching, adhesive 
side down, to the centre of the surface of the steel plate and parallel to 
the longer sides, leaving the remainder of the test specimen extending 
beyond the steel plate sufficient to be a accommodated in the testing 
equipment. Precautions shall be taken that no air bubbles are trapped 
between the tape and the plate. 

Noir- — In ihe case of tapes less than 3 cni wide, mt other strips fioin the same 
sample loll and apply them parallel and adjacent to the test specimen to provide a 
total width of 3 cm for foiling purposes only 

D-4.1,1 Place the roller centrally across the test specimen at one end of 
the plate and pass the roller once in each direction at constant speed of 
approximately 30 cm min. ensuring that no additional pressure on the 
weight of the roller is applied during the process. Allow the steel plate 
with the test specimen to remain undisturbed for 10 ± 0.5 minutes at a 
temperature of 27 ± 2°C and 65 ± 5 percent relative humidity. 

D-4.1. 2 Fold the free end of the test specimen at an angle of 180° and 
peel off 3 cm from the steel plate leaving at least 22 cm in contact with 
the steel plate. Clamp this exposed end of the plate in the lower jaw (if 
using a vertical pendulum or spring balance type machine), or attach 
the whole plate to the moving carriage if the testing machine is of the 
horizontal type. Attach the free end of the tape to the head of the 
tension measuring device and disengage the pawls, if any. Start the 
tensile testing machine and take readings at 2 cm intervals when the 
tape is pulled from the steel plate, disregarding the pulling first 5 cm 
and last 3 cm. The mean of five readings shall give the load required to 
cause the separation of the tape from the steel plate. If the specimen 
breaks during the test, repeat the test on another .specimen cut from 
the same roll. 

D 4.2 Adhesion to Self 

D-4.2.1 Clean thoroughly the surface of stainless steel plate with 
redistilled toluene using a clean piece of untreated paper tissue or 
cotton wool for each cleaning. When all the solvent has evaporated, 
wipe the surface with a piece of clean dry tissue paper or cotton wool 
while taking precautions not to touch the steel plate with fingers. 

12 
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Apply about 4 cm wide strip of the sample with the adhesive side ( 
downward to the centre of the surface of the steel plate and parallel to 
the longer sides, and carry the free end of the bandage over the back 
side. Place a second piece of sample 2.5 cm wide and about 25 cm long 
centrally over them sample already mounted leaving the remainder of 
the test specimen extending beyond the steel plate sufficient to be 
accommodated in the testing equipment. Precaution shall be taken 
that no air bubbles are trapped between the two tapes. 

D-4.2.2 Place the roller centrally across the test specimen at one end of 
the plate and pass the roller once in each direction at constant speed of 
approximately 30 cm/min, ensuring that no additional pressure on the 
weight of the roller is applied during the process. Allow the steel plate 
with the test specimen to remain undisturbed for 10 ± 0.5 minutes at a 
temperature of 27 ± 2*'C and 65 ± 5 percent relative humidity. 

D-4.2.3 Fold the free end of the test specimen at an angle of 180° and 
peel off 8 cm from the steel plate leaving at least 22 cm in contact with 
the steel plate. Clamp this exposed end of the plate in the lower jaw (if 
using a vertical pendulum or spring balance type machine), or attach 
the whole plate to the moving carriage if the testing machine is of the 
horizontal type. Attach the free end of the tape to the head of the 
tension measuring device and disengage the pawls, if any. Start the 
tensile testing machine and take readings at 2 cm intervals when the 
tape is pulled from the piece of tape itself, disregarding the pulling of 
first 5 cm and last 3 cm. The mean of five readings shall give the load 
required to cause the separation of the tape from the steel plate. If the 
specimen breaks during the test, repeat the test on another specimen 
cut from the same roll. 

D-5. CALCULATION AND REPORTING 

D-5.1 Adhesion Strength — Calculate the load required to cause the 
separation of the tape from the steel plate (or from a piece of tape itself 
as the case may be) in terms of g/cm of width. The mean of five values 
obtained shall be reported as adhesion strength. 

APPENDIX E 

{ Clause SA) 

SAMPLING AND CRITERIA FOR CONFORMITY FOR ZINC 
OXIDE SELF ADHESIVE PLASTER 

El. Lot 

E-1.1 In any consignment, all spools of zinc oxide self-adhesive plaster 
of similar size produced under similar conditions shall constitute a lot. 

13 
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El. 2 The number of spools to be selected from each lot shall depend 
upon the size of the lot and shall be in accordance with col 1 and 2 of 
Table 2. 

TABI.F. 2 SAMPLE SIZE AND CRITFRIA FOR CONFORMITY 

Ate I I'lANCb 
NUMBI R 



2 
3 
3 



Loi Si/i 


SAMPLF Sl/l 


Up to 


300 


13 


30! to 


500 


13 


501 to 


I 000 


20 


1 001 to 


3 000 


32 


3 001 to 


10 000 


32 


10 001 to 


35 000 


50 


35 GO 1 and above 


80 



E- 1.2.1 These spools shall be selected from the lot at random and in 
order to ensure the randomness of selection, procedures given in 
IS : 4905 1968* shall be adopted. 

E 2. NUMBER OF TESTS AND CRITERIA FOR CONFORMITY 

E-2.1 The number of spools selected at random in accordance with col 
2 of Table 2 shall be tested for dimensions (3.1). The lot shall be 
considered as conforming to this requirement if the number of 
defectives found in the sample is less than or equal to the 
corresponding acceptance number of defectives as given in col 3 of 
Table 2. 

E-2.2 If the lot is conforming to the requirements as mentioned 
in E-2.1 the test for weight of adhesive mass (4.1), zinc oxide content 
(4.2). tensile strength of plaster (5.1), adhesive property (5.2) and 
conditioning (6.2) shall be carried out. The number of times each test 
to be repeated shall be in accordance with col 1 and 2 of fable 3. If the 
sample passes each number of times, the lot shall be considered as 
conforming to these tests. 

E-2.3 The lot shall be considered as conforming to the standard 
if E-2.1 and E-2.2 c\re satisfied. 



*Methods for random sampling. 
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TABLF 3 FOR MANUFACTURE, PERFORMANCE REQUIREMENTS 

AND CONDITIONING TF SI S 



{ Clauw h ^ 2 ) 




LOI Sl7F 


NUMBIKOP IlMfS 




1 F STS 1 Bf Rr I'J A 11 n 


Up to 500 


1 


501 to 1 000 


z 


1001 to 3 000 


3 


3 001 to 10 000 


4 


10 001 and above 


5 
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INTERNATIONAL SYSTEM OF UNITS (SI UNITS) 



Base Units 








QUANlll-Y 


Unm 


Symbol 




Length 


metre 


m 




Mass 


kilogram 


l^g 




Time 


second 


s 




Flectrlr current 


ampeie 


A 




i hurrnodynamlc 


kelvin 


K 




temperatuie 








I uminous intensity 


candela 


cd 




Amount of substance 


mole 


mol 




Supplementary Units 








QiiANi 1 \y 


Unit 


Symroi 




Plane angle 


radian 


lad 




Solid angle 


steradlan 


SI 




Derived Units 








Quantity 


UNIT 


SYMBOI 


Dlunition 


Torce 


newton 


N 


! N - 1 kg m/s-^ 


Fnergy 


joule 


1 


1 J = 1 N m 


Power 


watt 


W 


IW - i J/s 


Flux 


weber 


Wb 


1 Wb - 1 V s 


Flux density 


tesia 


T 


IT =1 Wb/m^ 


h requency 


hert/ 


\\7 


Hi/ = I t/s(s ') 


Flettnc conductance 


Siemens 


S 


IS - 1 AA/ 


rie(tromotlve force 


volt 


V 


IV - 1 W/A 


Pressure stress 


pascal 


I'a 


1 fa =1 N/m^ 
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